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(54) PRESSURE CONTAINER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light pressure container made of 
fiber reinforced plastic(FRP) and having high reliability by arranging a resin 
linear in the inner surface of a shell, and integrally forming the shell with the 
linear and/or an opening part. 

SOLUTION: This shell 5 made of the fiber plastic plastic(FRP) realizes the 
mechanical performance such as pressure resistant performance and impact 
resistance performance and the barrier performance for preventing the flow 
of the content out of the container. A linear 6 is made of the similar, 
desirably, the same resin with the matrix resin forming the FRP shell so as to 
be integrally formed with the shell 6. A part corresponding to a mouthpiece 
namely, an opening part 4 is practically made of the FRP so as to be 
integrally formed with the shell 5. Since the opening part 4 is made of the 
FRP, a coefficient of expansion in relation to the shell 5 is reduced so as to 
prevent the peeling of them from each other, and the weight can be reduced. 
Namely, a screw thread 7 is made of the FRP in the opening 4 so as to 
eliminate the necessity of forming the mouthpiece. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I™ 8 d ° cument has translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] ~~ " " " "" " 

[Claim 1] It is the pressurized container which it is the pressurized container which consists of shell made of fiber 
strengthening resin which has at least one opening, and the liner made of resin is arranged at the inside of this shell and is 
characterized by uniting with this liner and/or opening and forming this shell. 

[Claim 2] The pressurized container according to claim 1 characterized by forming the screw thread for junction in this 
opening. 

[Claim 3] The pressurized container which is a pressurized container which has at least one opening, and which consists of 
shell made of fiber strengthening resin, and is characterized by forming the screw thread for junction in opening of this shell. 
[Claim 4] Claim 1 characterized by the thickness of this liner being 3mm or less, or a pressurized container given in either of 

[Claim 5] Claim 1 characterized by the ratio of the coefficient of linear expansion of the resin of this liner and the resin of 
this shell being less than 5 times, or a pressurized container given in either of 4. 

[Claim 6] And it is characterized by the screw thread being a female screw, it is a pressurized container given in claim 1 or 
either of 5. 

El 3 -" 1 oi £! a ! m ! characteri2ed °y the so™ thread being a male screw, or a pressurized container given in either of 5. 
LC aim 8J Claim 1 characterized by reinforcement fiber being a carbon fiber, or a pressurized container given in either of 7 
[Claim 9] The manufacture approach of the pressurized container characterized by removing this mandrel after forming a 
pressurized container according to claim 1 to 8 on a mandrel. 

[Claim 10] The manufacture approach of the pressurized container according to claim 9 characterized by this mandrel using 
low melting alloys or a water-soluble polymer, making it a part at least 

[Claim 11] The manufacture approach of the pressurized container according to claim 9 which uses glass or gypsum fibrosum 
as this a part of mandrel L at least J. 

[Claim 12] The manufacture approach of the pressurized container according to claim 9 which uses the member which has 
hollow as this a part of mandrel [ at least ]. 

[Claim 13] The manufacture approach of the pressurized container according to claim 9 which uses form material as this a 
part of mandrel [ at least ]. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to various kinds of pressurized containers, especially the proof-pressure bomb 

which consists of fiber reinforced plastics (FRP) 

[0002] 

[Description of the Prior Art] In order to use it in the pressurized container in which a gas and gas. and a liquid are stored 
for example, the pressurized container for natural gas vehicle loading called a CNG tank (Compressed Natural Gas Tank) a 
hospital, etc. or to attain lightweight-ization in the self-contained breathing apparatus which a fireman uses, the thing made 
from fiber reinforced plastics is developed. For example. JP.3-89098.A and JP.3-1 13199.A have a publication 
[0003] The metal mouthpieces 1. such as steel for the pressurized container made from these FRP to connect a bulb as 
shown in drawing 1 . and aluminum (called a boss), The liner 2 made from plastics which prepared it as covered this and which 
mainly takes charge of gas barrier property (called a container liner), It consists of shell 3 (or it is called an outer case) made 
from fiber re.nforced plastics (it omits Following FRP) which consists of high intensity fiber and resin, such as a glass fiber a 
carbon fiber, etc. which were prepared in the outside, and which mainly takes charge of the proof-pressure engine 
performance. 

[0004] by the way. the above — since a mouthpiece, a liner, and shell consist of different ingredients — a mouthpiece — a 
coeffic.ent-of-l.near-expansion difference is between the sections (metal etc.) and shell (FRP) and between liners (plastics 
etc.J and shell (FRP), and between a mouthpiece and shell or between shell and liners tend to exfoliate according to the 
rnnn«fi ratUre grad,ent at the time of •Waning a shell part, the temperature gradient by the environment in use. etc. 
L0005J gas and the liquid which invaded [ although the mouthpiece and the liner are always pushed against FRP shell and 
there was an idea said that a mouthpiece, shell, and a liner and shell may exfoliate only by being in contact, since internal 
pressure was acting on a container. ] into the exfoliation part when there was exfoliation, and container internal pressure fell 
— expanding — a liner — the whole container may have been damaged if spread 
[0006] 

[Problem(s) to be Solved by the Invention] In this invention, in order to prevent exfoliation between a mouthpiece, shell and a 
liner, and shell, it is still more nearly lightweight than the conventional container made from FRP with which the container 
with wh.ch a mouthpiece and shell were united and/, or a liner and shell were united, and the reliable pressurized container 
made from fiber reinforced plastics is indicated. Moreover, other purposes of this invention are to offer the approach of 
manufacturing such a pressurized container by low cost 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, fundamentally, this invention has the 
following configurations. That is. they are "the pressurized container which is a pressurized container which consists of shell 
made of fiber strengthening resin which has at least one opening, and is characterized by arranging the liner made of resin 
[0008] th ' S ' lner and/ ° r ° Pen ' ng 8nd forming this she " in the inside of ^is shell", or its manufacture approach. 

[Embodiment of the Invention] It is based like 1 operative condition and this invention is explained to a detail. 
[0009] First, the unification of shell and a liner which can set this invention is explained. The shell 5 made from FRP of this 
invention in drawing 2 realizes mechanical engine performance, such as proof-pressure engine performance of a container 
and shock-proof ability, and barrier property ability (when contents are gas. it is called gas barrier property ability) which ' 
prevents an outflow out of the container of contents. 

S° 10 L^ g / ni( : fib6r ' SUCh 33 inorganic fibers - such as a carbon fi ber and a glass fiber, and an aramid fiber, a polyethylene 
rnm'n , Y ° oxazole) fiber ' and a Po'yamide fiber, is desirable as reinforcement fiber which constitutes shell 
L001 1J In respect of lightweight-izing. a carbon fiber is the most desirable, and a glass fiber or a polyethylene fiber is the 
most desirable in respect of the product made from an impact-proof, and economical efficiency. 

[0012] Moreover, the hybrid fiber (for example, usage which uses a carbon fiber and a glass fiber together and gives the 
hghtweight nature of a carbon fiber and the shock-proof description of a glass fiber) which made two or more kinds of 
descnptions of these fiber balance using these fiber is also desirable. Moreover, in order to raise adhesion with the matrix 
resin mentioned later for these reinforcement fiber, it is desirable when surface preparation and a sizing agent are given In 
addition, since organic fiber can bum. and specific gravity is the abbreviation one half of a glass fiber further it has the ' 
features that abandonment is easy, and the features that a container can be made very lightweight 
[0013] As matrix resin which constitutes shell, thermoplastics, such as thermosetting resin, such as an epoxy resin an 
unsaturated polyester resin, vinyl ester resin, phenol resin, and a modified epoxy resin, polyamide resin and polyethylene 
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terephtha ate resm, ABS plasti/jft/ether ketone resin, polyphenylene sulfide resW My 4-methyl pentene -1 resin a „H 
polypropylene resin. rubber matWetc. can be used. Among these, from a viewpoint raisinrthe ga burner orooertv oJ 
shell and raising machine physical properties, an epoxy resin with good adhesion with reinforcement fiberTZf.rZt 
Moreover, from a v,ewpo.nt of raising shock-proof ability, thermoplastics, such as nylon is des^We ThT-Ln m a 
mn?^ d A e ru tUra,i2ed tHe 6P0Xy re8in With thermoplastics or rubber is also desirable ePOXV r6S ' n 

[001 4] Although this shell is fabricated by the filament wind method or the pull wind method On the liner of the semi- 
harden.ng condition formed on the mandrel for shaping which does not remain in the completion container cl^ed the 

2X7 ma H> r ' a f ter lf mentio " ed fn ° rder t0 mite With the liner mada from ^ntioned K?£TE_?£ semi- 

harden.ng cond.tion rtself .s used as a mandrel. Or on a liner Coincidence hardening is carried out with the back ifner whTch 

IZJlT r: al , re,nforc « ment * bar - Pleura is carried out. and it manufactures. When using the matrix resin 
of sheH as thermoplastics. ,t ,s also possible to harden to coincidence "While you carry out melting on the liner which 

nKS? fTh th l re ' nf r em 4 f nt , fi u ber int ° Whi0h thermoplastic resin was infiltrate7beforehand. coil 

[001 5] Next although the l.ner 6 of this invention is the same product made of resin as the matrix resin of the shell 

mentioned I above ,n order to unite with shell so that it may mention later, it is desirable [ the liner ] that they are the matrix 

^ ,ch constitutes FRP shell, and resemblance and the same more desirable resin * 

[0016] That ,s. when the matrix resin of FRP is thermosetting resin, it is desirable that liner material is also thermosetting 

crcidencr^i'r" enal r ^ ? P ° Xy u reSin andA ° r 3 m ° dified ep ° Xy resin " «*-" *. matrix resin of sheH isToxy when 
nZfri ft 1 P 8 L Car T ,edout ' 0,8 chemical reactio " of the "ner material can be carried out to shell, and it can unify 
[0017] Furthermore, by .electing resin with a near coefficient of linear expansion as similar resin, the thermal stress 
^se^f^ temperature can be stopped, and the dependability of a container can be 

desirf h£ th/t Si f ? ° f She "' and th6 coefficient of linear expansion of liner material, specifically, it is 

Terence a N^^aS rf^ 6 * ?° re ° Ver ' 5 ^ * C ° ntr0 ' br6akage by the coefficient-oHinear-expansion 

(jZlTJk ° ^ y 6 mat " X reSm ° f 3 ' iner and the She " made from FRP - * ^ desirable that it is 3% or more 

When S^Ztr ft Z e * pans ™ a "d the d ucti ,i ty of plastics are measured by JIS K7197 and JIS K7113. respectively.) ' 
When liner matenal ,s thermosettmg resm (for example, epoxy resin), thermosetting resin carries out covering formation in the 

tT P ol£Zn£r nS ^ ^ re ShaP,ng WHiCh d ° eS " 0t rema ' n h the COmp,eted containe ' which is cTed a 

Eitlo^ ° f caramics - such as 8'ass and gypsum fibrosum. low melting alloys, a water- 

n t b e fl l m T e tc. which carried out the predetermined liner configuration, and after it forms a liner in a front face and 
forms and hardens shell after that, it is removed from the interior of a container 

-El! I? ° aSe °f ?" ° r SyP8 T fibrosum ' 't divides «"d takes out after shaping of shell, and in the case of low melting 
Snoni I water - 8o| u°le polymer, it heats, or it soaks underwater, and elutes and takes out 

002? 2eu a aa t br.r Zl andr t ° ther8 ' P a P ie r- macna - ice - °tc can be used from the field of economical efficiency. [ above ] 
2Sl^!f? 7 8 VS are de8 ' rable especia,, y- 't is the thing of the alloy whose melting point which uses a 

bismuth, lead tin. z.nc. cadmium, etc. as a principal component is specifically 40 degrees C - about 200 degrees C and 
specific grav.ty ,s seven to about 11. Thermal resistance is required for a completion container, and. as for tTmeWng point 

?25 deZc"; ° m r e i n I D C H mg t6mPe T re °J 8 u e " high t0 ' 0W me ' ting al '° yS - * is deSlVable that 't - -ithin the limftsT 
Sin STmfts of125 llielfT 1°?"' F ^*™ r °> wha " the safety aspect of an activity is taken into consideration. 
Tw2 tha ™ of 1 25 degrees C - 140 degrees C is the most desirable. Since the water-soluble polymer is lightweight it is 
excellent in the workability at the time of shaping, and desirable "gntweignt. it is 

;Sn M ^■ 0 „ ^e0Ver • inflat ° r bul ' mandrel formed b V elastomers, such as silicone rubber which is indicated by USP5460675 in 
mlndr^ ° '^P 01 ^ mandrels is also lightweight, can be reused, and is desirable. In the case of an inflator buN 

ZfttmentTb^t? ' rab n° °! ^ ° f 8 ^~ h ^n g condition and volume attachment of 

Za 1 fl k. t V ♦ UP th ° T n0r With 8 g3S ° r 3 ,iquid ' or t0 insert the --einforcement bone of an assembly type 
like a rib or a flexible type, to raise rigidity, and to carry out. »»mu,y (.ype 

[0023] Moreover, it is desirable to use the member which has hollow as a temporary mandrel. It is because it becomes 
'SZ^J£ZX££ ^ f0r ° e ° f hand ' ing " atUra ° r 8 ^ a " d " « *° '° ad « we^tTr inertia 

deniable 1 ™ P ' a8tiC materia ' P ° r ° 8ity materia ' ^ h °"° W " ke f0rm material as a member which nas ho "<>vv is 

[0025] Form material is things, such as elastic or hard polyurethane foam, bead form polystyrene, extrusion-foaming 
ESTSattr*^ f °am polypropylene form, phenol form, urea foam, the Pori ch.orination form. si.iconeToam. epoxy 
f°76 o° ttr££ • Z r me ^ r 1 ? 8 ^ f ° am> and ethylen ° Viny ' aC8tate form ' and t is dasi ' a *>'e that specific Sy 
canL J! 8 ! ? Z g VST °T C L aUy - h iS bSCaUSe th6re is litt,e drive ener ^ at the time of filament wind shaping and it 
can be managed with a lightwe.ght thing, while handling becomes easy. In addition, as for the glass transition temperature of 

maTerTaf ZZ ' 'VrT^ "l**™*™*™*. >t is desirable that it is 60 degrees C or more Moreover, into thTse ftm 
does not v^', 81 !? 88 re,n ;° rceman t fiber, such as a glass fiber and a carbon fiber, or calcium carbide, are mi^ed it 

Z fol L^T ^ th T r « mf0 ™™ n \ L fiber or a fi,ler raisas the rigidity of form material, thermal resistance is raised 
r^lo^n £ oames out aging and has the work which controls carrying out a dimensional change. The addition of 

ZfZZZTZiS^toS" ' S f r W,th ^ ht and 18 80 ° d 5 ° % ° r l6SS 1% ° r m ° re in their bain « 2% or more and 30% or 
Z ZZ, Z I I b V " ?• C l 86 m mat6na1, ClOS6d Ce " type f0rm material with ^e resin to apply sinking [ little ] into 

?j: "r ver - ,n order for a shaping side to ca - out and to c,aa - a *• of 
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[0026] In addition, in order to A the temporary mandrel which is form materials effective to puff out a high-pressure 

^isass^sE:- rt is also other effective approaches to — * «- ^ = ure 

[0027] Furthermore, plastic material can also be used as a temporary mandrel. In this case, it is desirable to have hollow and 
rt can extract plasty material after shaping by making thickness into the range of 0.2mm - 1 0mm. When the magnitude of 
opemng .s 50mm or less. ,n order to make a draw easy especially, as for the thickness of the temporary miSS^SSL 
plast.cs. rt ,. more des.rable that t is 0.2mm - 4mm. As desirable plastic material, high density polyethylene poCrooylene 
polypheny.ene ether, a v.nyl chloride, medium density polyethylene, low density polyethylene, etc. are raised. When tZ 

tnHtoSHT ? °t Sh !, Ping i !, req L uired es P eciallv - *»naity polyethylene and polypropylene are desirable 

and as for the elastic modulus, .t .s des.rable that they are 1.5 or more GPas. Moreover, it is desirable, in order that addfng 
reinforcement, such as a glass fiber to these plastic materia, may also raise the rigidity of a temporary mandrel and it may 
raise the improvement in precision of a product, and a filament wind moldability 

te^or^™^. 38 ^ Tm ° temp ° rary mandrel made from P |a ^ics. a complicated configuration is possible for the 
temporary mandrel which blow molding, rotational casting, extrusion molding, etc. were desirable, and carried out blow molding 

ZTZh o a rwefd S a P n r : > ° 0W " manufact - e tha P a * a ' Part of a temporary mandrel it makes * 

I e .Tc* T j r ? • ""J^ bV the Same ° r the different ° aSting method - " does not interfere. When the rigidity of 
a plast.cs temporary mandrel ,s .nadequate. it is also desirable to grant internal pressure, to raise rigidity and to stabilize a 
configurat.on. As concrete .internal pressure. 0.2 atmospheric pressures - 5 atmospheric-pressure extent are desirable. It is 
exceeds thfe " intema ' preSSUre mav become ^adequate [ under this range / hot rigidity ] and 

[0029] Next, in the case of thermosetting resin, whenever [ hardening ] says 40% or more and 90% or less of condition and 
m a e nS°.T me _ I ^.-hardening condition puts the condition that resin stops being able to flow easily, on a temporary 
mandrel. It can ask by the degree type from the hardening heat of reaction H2 of the resin which carried out covering 

^TunZZTr 6Xa 7 P I ??l me ? < ! d "I™*,*"™™* ° f whenevar C hardening ] with the hardening heat of reaction H1 of 
the unreacted resin for which it asks by DSC (differential calorimeter) 

ESS •* i , S n JIS . in8t M d ° f wh 5 never C ( " 1_H2) / H1 - and hardani "8 ]• Even if the bar call hardness as used in the field of 

whfch ! ™ HV 6 ,S ?^, 0W ° f reSin T* * iS the C ° nditi0n d6sirable for callin * * a ^mi-hardening condition 

which exists as a condition which liner material covered on the temporary mandrel. 

[0031] It is desirable to mix fillers, such as a rubber particle and a silica particle, in liner material, to raise viscosity and to 
also make it pile up on a temporary mandrel to promote a chemical reaction more, although it is for making liner material's 
.nto a sem.-harden.ng cond.tion making it react with the matrix resin which constitutes shell, and unifying. In this case 
whenever [ hardening ] does not interfere, even if it is below the above-mentioned range. Moreover, infiltrating liner material 
.nto .a nonwoven fabric, textiles, a mesh, and a mat-like object, and also making it pile up on a temporary mandrel instead of a 
filler is included in the range of this invention. 

[0032] In addition, in order to avoid adhesion between a temporary mandrel and liner material, in the front face of a temporary 
mandrel, .t ,s des.rable to perform ** form processing. In order that liner material may avoid adhesion on a temporary mandrel 
front face especially in the case of thermosetting resin, such as an epoxy resin, it is desirable to apply the ** form agent of a 
silicon system to a temporary liner front face beforehand. 8 
[0033] although the above was the case where a liner and shell were formed in coincidence, only shell is previously fabricated 
on the above-mentioned temporary mandrel etc.. and liner material is applied to the inside of shell after that — it is — it is - 
- even if .t uses heat and the electrical and electric equipment and makes it unite with shell carrying out thermal spraying to 

r T ' n * erfe : e _ M ° raovar - e ™ * * the resin of room temperature curing to the shell inside hardened 

as liner material and unifies, it does not interfere. 

[0034] As the method of spreading, the interior of shell is filled up with resin liquid, such as room-temperature-curing epoxy 
and there is a way of a wrap for the whole inside. Under the present circumstances, in order to make thickness into 
homogene.ty, as for shell, .t is desirable to make it rotate. Moreover, even if it sprays liner material on a shell inside by the 
spray formula so that it may generally be called a gel coat, it does not interfere 

lt°J 5 : ! nvention ' alth ,° Ugh Hner is unified by sne "- a chemical reacti0 ^ etc.. as thickness of a liner, it is desirable 

that rt is 20 micrometers - 3mm. Wh.le content volume of a pressurized container can be enlarged by leaps and bounds 
because rt is 3mm or less, it is because-izing of the container can be carried out [ lightweight ]. When thickness is large 

UJLEUT 8 r ria ' ?t*. ia thickness with 20 micrometers - 1 more desirablemm in the case which is 

not desirable on re.nforcement Even if th.ckness is thinner than 20 micrometers, in the case of inert gas. such as an argon 
the contents of a conta.ner are satisfactory, but the reason nil why 20 micrometers or more are desirable is that it is ' 
necessary to protect reinforcement fiber from the contents (liquids, such as oxidation gas and a strong base) of a 
pressurized container. 

[0036] Moreover, the liner in this invention does not need to be a monolayer, and even if it continues all over partial and has 
layer structure, it does not interfere. It is specifically making into the inside side of a container the layer which deteriorates 
and 1S hard to corrode by contents, and the layer which is excellent in gas barrier property, making into the external surface 
tne resin layer which is rich in an adhesive property and chemical reactivity with the matrix resin which constitutes shell and 
forming on a temporary mandrel etc. 

[0037] Next, unification of the shell in this invention and a mouthpiece is explained. In order to unify a conventional 

Trlf^T S o M Part 4 aq, iy a,ent t0 3 mouth P iaca - ! opening, consists of this inventions on [ FRP ] parenchyma 
refer to draw^ and draw.ng 3 ). The case where it has some metals, such as not only when it consists of only FRP 
Irterally as const.tut.ng from on [ FRP ] parenchyma here, but a sensor, etc. is sufficient however, in especially a thread part 
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as for these, having not e*POse<(jBp>e surface of FPR is desirable, and it is desiraljfr it to be more deeply [ than 1 Omm ] 
alike, and to be built from a frontrSee. 

[0038] By setting opening to FRP. a coefficient-of-linear-expansion difference with shell becomes very small, and while both 
can prevent exfoliating according to a temperature gradient lightweight-ization can be attained. 

[0039] That is. as an example is shown in drawing 2 and drawing 3 . in order to enable connection with the bulb which the 
conventional mouthpiece had achieved, the screw thread 7 is formed in opening 4 by FRP. and the conventional metal 
mouthpiece is made unnecessary. 

[0040] Even if the screw thread is a male screw as are shown in drawing 2 , and it is shown in drawing 3 , even if it is a 
female screw, it does not interfere. In the case of a female screw, since it is in the interior of a container, the screw thread is 
protected from an impact etc., there are the features of being reliable, and when it is a male screw, there are the features 
that inspection of the screw thread is easier than a female screw. 

[0041] As shown in drawing 4 and drawing 5 , the adapter 9 for connecting the direct bulb 8 or a bulb is thrust into the 
above-mentioned screw thread, but in order to prevent the gas leakage from the screw thread, even if it twists a seal tape 10 
around the screw thread or slushes adhesives 1 1, it does not interfere. Moreover, as shown in drawing 4 and drawing 5 , it is 
also desirable to insert O ring 12 between a bulb or an adapter. 

[0042] In addition, although the ingredient of the screw thread section can be selected from the same ingredients as the 
above mentioned shell, it is desirable [ an ingredient ] preferably on shaping to make matrix resin the same as shell. As 
reinforcement fiber, although a carbon fiber is the most desirable, in order to reduce electric corrosion with a bulb, even if it 
uses a glass fiber together, it does not interfere. Moreover, it is more desirable that the reinforcement fiber of opening which 
has the screw thread, and the reinforcement fiber which constitutes shell are continuation. That is. it is desirable to perform 
formation of threadpiece and formation of a shell part to coincidence. 

[0043] The screw thread is beforehand formed in the approach of machining opening which twisted reinforcement fiber and 
carried out hardening formation with an engine lathe etc., and forming a female screw on a mandrel or the above-mentioned 
temporary mandrel, as a method of forming a concrete female screw, the mandrel, or the temporary mandrel, and 
reinforcement fiber and matrix resin are twisted and formed [ harden and ] like shell on the screw thread. In order to form the 
screw thread in a mandrel or a temporary mandrel, a mandrel or a temporary mandrel is machined with an engine lathe etc. 
When it slushes into molds, such as metal mold and a pattern, or a temporary mandrel injects and is fabricated by low melting 
alloys, a water-soluble polymer, etc., the screw thread can be beforehand formed in a mold. 

[0044] In the case of the ingredient of elution nature, such as low melting alloys, papier-mache, etc. which opening of a 
mandrel or a temporary mandrel described above, the screw thread can be obtained by elution, but when opening of an 
inflator bull mandrel is metal, a mandrel will be turned and removed after hardening, for example. Under the present 
circumstances, in order to make the metal of opening of an inflator bull mandrel easy to remove without damaging the screw 
thread of FRP, it is desirable to perform ** form processing on a mandrel. Moreover, it is also desirable to make it large 
aluminium alloy ****** of the difference of FRP and coefficient of linear expansion as the quality of the material of a 
mandrel. 

[0045] Next, reinforcement fiber and resin are twisted around the part which machines opening like a female screw as the 
formation approach of a concrete male screw, and forms the screw thread, or forms the screw thread by the filament wind 
method or the hand lay up method, and it hardens and forms, inserting with the metal flask which has the shape of 
predetermined screw-thread Yamagata from the outside, and carrying out size enlargement by pressurization. Under the 
present circumstances, to opening, since compressive force is applied to a mandrel or a temporary mandrel with a metal flask 
etc., as for a mandrel, what is considered as the solid is desirable. 

[0046] In addition, also for the case of a male screw, the configurations of the screw thread are [ the case of the above- 
mentioned female screw ] JIS, such as a trigonum, a trapezoid, a serration, and a wave. B 0123 JIS B 0205 - JIS B Not to 
mention the screw thread of the configuration defined by 0218, as long as it is the configuration which can exchange axial 
tension between a male screw and a female screw, which configuration is sufficient. Special screws, such as a parallel thread, 
a coarse screw thread, the fine thread, and the taper thread, a right-handed screw, and a left-handed screw are also 
included. 

[0047] However, in FRP, since unlike a metal fiber tends to change with ununiformity distribution in an acute angle part since 
it is heterogeneity material, and a barrack inclination has the reinforcement of the acute-angle section, what gave the radius 
of circle to ****, **, and a groove ( drawing 6 ) is desirable. (1) of drawing 6 is what gave the radius of circle to the triangular 
thread, and (3) of that by which (2) of drawing 6 gave the radius of circle to the trapezoidal thread, and drawing 6 gives a 
radius of circle to a buttress thread. ^ 
[0048] In the case of FRP, the include angle of the screw thread has the desirable range of the point of making the screw 
thread arranging reinforcement fiber certainly, and enlarging screw thread reinforcement to 50- 140 degrees. It is because 
the reinforcement of **** may become low if larger [ when smaller than this range, excessive equipment is / that 
reinforcement fiber cannot go into the screw thread easily / needed at the time of shaping, and ] than this range. 
Furthermore, a moldability and reinforcement balance more that it is within the limits whenever [ angle-of-thread / whose ] is 
90 - 1 20 degrees, and it is more desirable. 

[0049] Although the pitch of the screw thread is based also on the path of ****, it is desirable that it is within the limits of 
0.5-30mm from the point of it being short and using junction die length as a compact Practically, within the limits of 1-20mm 
is standard, and desirable. 

[0050] Moreover, the height of the screw thread has about 0.5-10 desirablemm on a manifestation on the strength. The force 
which a bell and spigot takes as it is within the limits of 0.5-6mm is more small, and ends. 

[0051] Moreover, in the screw thread of this invention, as for reinforcement fiber, continuing within the screw thread is 
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desirable, and it is more more d^W still to have arranged to the shaft orientationWaft orientations of a container) of 



[0052] As for the amount of the reinforcement fiber to the matrix resin in the screw thread, it is desirable that it is 80% or 
less 40% or more in a volume fraction. Below in this range, it is difficult to **** reinforcement fiber and to arrange to 
homogeneity in Yamauchi. and the probability for fiber to contact above this range becomes large, and the reinforcement of 
the screw thread is because improvement width of face is small considering the amount of reinforcement fiber. 
[0053] From the ease of carrying out of shaping, 45 - 70% of a volume fraction is desirable in respect of a strong utilization 
factor 30 to 65%. In the case of high intensity fiber, such as a glass fiber and/or a carbon fiber, very high reinforcement is 
discovered by 50 - 65% of within the limits as reinforcement fiber. In addition, a volume fraction can be measured bv JIS- 
K7052 or JIS-K7075. 

[0054] In addition, when forming the screw thread by the carbon fiber, a carbon fiber is used with the strand gestalt which 
bundled the single fiber (monofilament) per hundreds of thousands of [ thousands - ]. but in this invention, in order to ensure 
the array of the strand to the screw thread, CF bundle which consists of a comparatively small single fiber of 1000-48000 
range of strand width of face is desirable. 

[0055] Moreover, it is desirable, in order that it may be stabilized that the fluff of the strand obtained by the measuring 
method shown in JP.1-272867.B is 30 or less pieces/m and it may obtain screw thread reinforcement. It is because the 
thread breakage may occur during shaping that a fluff is more than this. 

[0056] Moreover, since it will become easy to get fatigued when deformation of the screw thread becomes large and repeats 
the desorption of **** if the reinforcement of the screw thread and rigidity are small, as for a carbon fiber, it is desirable that 
reinforcement is [ 3.8GPa(s) - 10GPa and an elastic modulus ] within the limits of 230-600GPa. In addition, the elastic 
modulus and reinforcement of a carbon fiber are JIS. It can measure by R7601. 

[0057] Moreover, from the point of securing the rigidity when thrusting ****, the rate of torsional resilience of strengthening 
fiber is desirable in it being within the limits of 5-30GPa. The rate of torsional resilience of fiber can be measured by JP 1- 
124629.A. 

[0058] Moreover, in order to suppress heat deformation of the screw thread and to make desorption of **** possible easily 
also under [ various ] temperature, the coefficient of thermal expansion of reinforcement fiber is desirable in it being within 
the limits of -0.1x10-6 - 30x10-6/degree C. 

[0059] It is desirable to have the shape of a continuous fiber or continuous glass fiber as a gestalt of reinforcement fiber, and 
even if it forms the screw thread, letting it pass to the screw thread, or infiltrating [ make into eye idle status yarn prepreg 
which resin was beforehand infiltrated into the continuous fiber and was made into the shape of yarn, and textile prepreg 
which infiltrated resin into continuous-fiber textiles, ] resin into the reinforcement fiber of the shape of a strand, roving, and 
textiles, it does not interfere. In mixing two or more reinforcement fiber, even if it is doubling-like, and reinforcement fiber is 
covering yarn-like, it does not care about them. Yarn, a strand, or a roving gestalt is desirable from a viewpoint on 
reinforcement and rigidity. 

[0060] Moreover, like the reinforcement fiber of shell, in order to raise affinity with resin, surface preparation may be 
performed to reinforcement fiber, or the surface finishing compound called a sizing agent, oils, a coupling agent, a lubricating 
agent, etc. may be applied to it. 

[0061] Moreover, performing metal coatings, such as nickel, silver, and aluminum, paint, plating, etc. is also included in this 
invention in order to adjust coefficient of friction for reinforcement fiber. 

[0062] Finally, as an approach of fabricating the container of this invention, all the well-known fabricating methods, such as 
the filament wind method, the tape wind method, and the pull wind method, can be used. Another fabricating method can also 
be used by the shell part and opening. 
[0063] 

[Example] (Example 1) It is the screw thread 13 (screw thread height of 2mm 90 degrees whenever [ angle-of-thread ]) to 
the both ends shown in drawing 7 . On the mandrel 14 made from the low melting alloys (the Osaka Asahi metal works U alloy 
124, melting point of 124 degrees C) which have the container configuration in which pitch 5mm was formed After applying a 
rubber modified epoxy resin to 1mm in thickness, heating a liner at 40 degrees C with infrared radiation and considering as 
semi-hardening condition resin 15 (whenever [ hardening ] 50%), The carbon fiber bundle 16 (12000 filament numbers) which 
sank in the epoxy resin (3% of ductility) by the filament wind method On-the -strength 4.9MPa, elastic-modulus 235GPa, 2.1% 
of ductility, rate of torsional resilience 20GPa, **** addition epoxy resin system sizing agent 1%. and shaft orientations are 
received by Yamabe. After twisting so that a fiber bundle may become 60 degrees and 90 degrees, it was made to harden at 
120 degrees C for 5 hours, and elution of postcure and a mandrel was performed, rotating a mandrel at 130 degrees C after 
that, and the pressurized container made from FRP (the path of 200mm. die length of 450mm) which has two openings was 
obtained. 

[0064] When opening of one of the two of this container was cut, the female screw with which the carbon fiber was mostly 
distributed by homogeneity at 60% of volume fractions is formed in opening of a container, and a void was not observed 
either. 

[0065] Furthermore, when the male screw made from steel of the same configuration as this female screw crest was thrust 
into the female screw of opening of another side and the reinforcement of the screw thread was measured, it had 
reinforcement 5 times the reinforcement of being required for pressure-proofing. 

[0066] Moreover, when the drum section (middle) of this container was cut, it checked under the microscope that the liner 
with a thickness of 1mm made of a modified epoxy resin united with shell, and was formed. Furthermore, when the friction 
test of a liner and shell was performed, destruction occurred inside FRP and a liner and FRP have checked being unified 
completely. 
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[0068] When processing formation of the female screw was carried out with the engine lathe in opening and the opposite side 

° f ^ S0r6W *~* ^ mMSUred * ^ ~ inf ™ 5 *i «" nfof 
[0069] (Example 3) In the example 1. it twisted around the mandrel 1 round so that a grain direction might turn into shaft 
onentations of a container in the one direction glass fiber fabric of eyes 200 g/m2 at the screw thread, and opening obtained 
two pressunzed containers made from FRP completely like the example 1 except having made the winding angle in the 
threadpiece of a carbon fiber into 89 degrees. 

[0070] Like the example 1 when microscope observation and the strength test of the screw thread were performed the 
volume fraction of the reinforcement fiber in the screw thread was 3 times the reinforcement [ need / 30% and screw thread 
reinforcement / for pressure-proofing / the volume fraction of a carbon fiber ] 52% 

[0071] (Example 4) In the example 2. opening obtained one container completely like the example 1 except having not formed 
the screw thread in the mandrel, but having presupposed that it is straight ( drawing 9 ). and having set thickness of semi- 
hardening resin to 500 micrometers. 

[0072] When the male screw was formed in opening of this container with the engine lathe and screw thread reinforcement 
was measured, it had reinforcement 4 times the reinforcement of being required for pressure-proofing. Moreover the 1 50- 
micrometer liner unified and was formed in the shell inside. 

[0073] (Example 5) Screw thread (screw thread height of 1.5mm 120 degrees whenever [ angle-of-thread ]) pitch 10mm ~ to 
the mandrel ( drawing 0 : the rod 18 made from an aluminium alloy which has the screw thread to the both ends of the egg- 
shaped hollow carboy 17 having been joined with glue) formed with glass except the section The epoxy resin which added the 
silica particle is formed 100 micrometers in thickness in the state of semi-hardening (whenever [ 15 of drawing 10 . and 
Snnn r? * u * a carbon fiber bund,e which sank in the epoxy resin (6% of ductility) by the filament wind method 
o*t2 !?r .r ef5) On-the-strength 5.6MPa. elastic-modulus 300GPa. 1.9% of ductility, rate of torsional resilience 
25GPa **** addition epoxy resin system sizing agent 0.5%. and shaft orientations are received by Yamabe. After twisting so 
that a fiber bundle may become 15 degrees and 88 degrees, make it harden at 130 degrees C for 6 hours, and after that turn 
and sample the part of the rod which has the screw thread made from aluminum, and -5-degree C cold blast is blown into the 

! !?u r fxnrf f V u ®t S H W3S broke " and taken out and the P re8S « ri «d container made from FRP (the path of 220mm, die 
length of 400mm) which has two openings was obtained. 

[0074] When opening of one of the two of this container was cut, the female screw with which the carbon fiber was mostly 
distributed by homogeneity at 40% of volume fractions is formed in opening of a container, and a void was not observed 
either. 

[0075] Furthermore, when the male screw made from steel of the same configuration as this female screw crest was thrust 
into the female screw of opening of another side and the reinforcement of the screw thread was measured, it had 
reinforcement 3 times the reinforcement of being required for pressure-proofing. 

[0076] Moreover, when the drum section (middle) of this container was cut. it checked under the microscope that the liner 
with a thickness of 100 micrometers made of a modified epoxy resin united with shell, and was formed. Furthermore, when 
the fr.ct.on test of a liner and shell was performed, destruction occurred inside FRP and a liner and FRP have checked being 
unified completely. & 

[0077] (Example 6) Screw thread (screw thread height of 2.0mm 90 degrees whenever [ angle-of-thread ]) pitch 10mm — to 
the mandrel ( drawing 10 : the rod 1 8 made from an aluminium alloy which has the screw thread to the both ends of the egg- 
shaped polypropylene form 17 having been joined with glue) formed in polypropylene form (specific gravity 0.08. closed cell) 
except the section The epoxy resin which added the silica particle is formed 100 micrometers in thickness in the state of 
E^Sr*. f u' tn « / 5 arbon fiber bund,e whi <* sank in the epoxy resin (6% of ductility) by the filament wind method 
oio ~ jTT S> 0n - the - stre "Sth 5.6MPa. elastic-modulus 300GPa. 1.9% of ductility, rate of torsional resilience 
25GPa **** addition epoxy resin system sizing agent 0.5%. and shaft orientations are received by Yamabe. After twisting so 
that a fiber bundle may become **45 degrees, it is made to harden at 130 degrees C for 6 hours. Then, the part of the rod 
which has the screw thread made from aluminum was turned and sampled, the 7kg/cm2 compressed air was blown into the 
\ Hu r r ° n ^ a " le . r ' m material was removed, and the pressurized container made from FRP (the path of 220mm die 
length of 400mm) which has two openings was obtained. 

[0078] When opening of one of the two of this container was cut the female screw with which the carbon fiber was mostly 
distributed by homogeneity at 55% of volume fractions is formed in opening of a container, and a void was not observed 
either. * 

[0079] Furthermore, when the male screw made from steel of the same configuration as this female screw crest was thrust 
into the female screw of opening of another side and the reinforcement of the screw thread was measured it had 
reinforcement 3 times the reinforcement of being required for pressure-proofing 

[0080] Moreover, when the drum section (middle) of this container was cut. it checked under the microscope that the liner 
with a thickness of 100 micrometers made of a modified epoxy resin united with shell, and was formed. Furthermore when 
u^m^compTeUly * ^ *"* perforrned • destruction occurred inside FRP and a liner and FRP have checked being 

[0081] ' 

ES"? °I the Invanti ? n] u '" 1e Pressurized container of this invention is a pressurized container which has at least one opening 
and which consists of shell made of fiber strengthening resin, and since it was characterized by for the liner made of resin 
unifying and forming ,t. exfoliation of a liner and shell does not arise in the inside of this shell, but it became it with the very 
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reliable container Moreover, theJ^rized container of this invention is a pressuriifftntainer which has at least one 
opening and which consists of shelTmade of fiber strengthening resin, and since it is characterized by forming the screw 
thread for junction in opening of this shell, the mouthpiece has become unnecessary, the conventional mouthpiece and 
exfoliation of shell should not take place, and it has become a very lightweight pressurized container from there being no 
mouthpiece further, and has become the pressurized container desired from society. 



[Translation done.] 
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[0024] *£.tti-&BtttLTte. y*-j±tt<D 
[00 25] 7*--M*tti. «c«ft4v^iflW<o.i?i; 

8Hfc7*— A. vU3>75j--A, X-I^v^^-A. 
tf'.M 5 b'7*-A. ^5 5>-7*-A, *f'jx^r;U 

Tt>. Jtttfl. 0UTO|gfi^«T$>S^t*^ » 

i: b i> fc:, 7-f7^0-h7^>- K^KjOgra&x^/p^ 

Tart»a»6T*4. ft. MJRttk k^jftT 
«, 7*-A«^5X(K^jflS<i6 0'CtUiT$)l)C 

m&*mm&%b'<vmmm, hh^tmtiDWs*; 
j±m<ny < J-tfmAZtix^xL&L&t*^. zti 

$-t*-&kki>£. WJRttS:foi:3ii\ 7*-A« 

*««»*3wtL-c-t83ww-* ; b tmi-rsm s-w-r 

*l!MIMt*7 -f 7 -cO^DfttiSfifc CORBET, 1 
%ULh. 5 0%1TF. J:9#*L<Ut2XfiU:. 3 0% 

w.TX'f>hb£>,\ y*-i*M<r>%^. m^-rhm^ 

*-i±mmt Lt\ fi!yi2ffieDL±a { 9££*n^ 

4 7 * -MtaiHttwca s i t * 

Lv\ 

[00 26] ft, 7*-AtfT$>.S><K-< > >KlwP£ffii9 
*r$TJ>i>. WG*?. 73m<0'O\^XMX'mMm 

[00 2 7] $£>{;:, <&~?VY)siVb LT. 7*5*f--y 
lilt^MK - JS*£0.2mni~10nim<D$eHk-f 

k x\ fmmzr?xi- y?ttwztk$ ta-tz b a<t# 

tUL^^lZ-tt tcSblz . r5^f '^ ia<R V > K lwU 
O/?^{i0.2mm— 4«raT**i><L 9*? * LV>. if £ L 

6. fTt, js»«w>wj»it*< s eai i Sr«^t:ji. s&s 



ttl. 5GPaliLhT'$)S^i:*tifFiLo. i*. ;n 
^>7"7Xf y 7 W4^*'5X^=5ri:'c7)5$-fb«5-^in-r 
&.Zki>. WIDOWS *|*j±$-£. S!!a a 0 (73«S 

[00 28] ft, y"y^v?mWc7>YV)V<rmmb 

7'7Af7 ^{gw KW;uoHiItt* { ^+^^(c 
«. l*]JI$-®-§-LTffltt5rrS]±$^. JBttiKft-ftS-li: 

[ 0 0 2 9 ] <Xfc, iie^flMkttJBi: Ji. JKfflMktttB 
•f. mtJ£<?>mm?>i±1f<?)-MbLXli., DSC (r-f 

[0030] (H1-H2) /H 1 

SHk«<Oftfo0fc:. J I S K6 9 1 lt'V^A 
- 3 -/Mjj §*->'5 0 UTT'J> ott. fflflicOjjKift*^ 
< . [5"? > H U-;U±tc: 7 -f ttHS i: LT 

[003 1 ] y4-h-tt£*mtimbi-hMi, »>x 

j -r-mz rf . v- u * t'tfo 7 -f 7 - * mx 

LTtt*$rf4]±$-t*-. W.-?>Y\s)V±_l,zm'g1iM:&z t 
t#4Lv\ ^O**^. ®-fkJSJi±feiESlWTT$)-5T 

tfC?>Y\s)\,±J,zm&$iki,Zb t*%sj<?3iEffl^4 
ft*. 

[0032] ft. WL~?>Y\s)Vb 74 7— ttfflcomm* 
*ft»t*fcA, n >&(?)MBMt:$>L>frt#>{5.7 

^ i—mwizmisLx &<zbmf£L\.\ 

[0033 ] U±li7'(1'-bi'x>\'t:m&fl,ZB!&Ltz 
«0±T5fe(r^LT, -?-Of^. i/jL)\,cr>?miZ7 4-f- 



# 

[0034] ^fficOtt*t LTti, ^x;H*]ffl5Kg?S51 

[0 0 3 5] *RWt,Zt6^T. 7 4-)--\i.l>x)Vbim 
Ji, 2 0wm-3mmt'J)-?,^t* < *f^Lv^. 3rnmia 
hZk *<T£ & k |SJB#^. g^dfiftT'^ SALT'S) 

i) . y-n—mzmfitfitm-rh xoiz 

%>0&&±.mL<%^i%<&lzl^ 2 0/z«r- 1 mm# 
J^Sf^UMS^Tftl). J¥**<2O,uiU:0?8<T 
t , ®&<nftmWT)\s3vmcni*& l &XXcr ) i$ j -&\,z\± 
fflll^VW. 2 0/iintl±*<»^Lv^i(i. *f$£J$j|f 

[0 0 36] *tz. *%.mzt3ifZ>?J i—li, SUM? 
hh<&^\$%<. UKWh&Wi. £tBfcH91fl§it£ 
%IT^X1>£L1CI%\\ MifctMzli. ft®mz±y) 

■ ®-&uz<\,\m*?fixj^)Tmzmibmz%& 
(npmmizLx, : s3.n-zmm-%>-?Y y •y?x®fat 

h ui\,±.Kct'izmf&-tz> ztx'hh. 

[00 37] fcfc, *5%^*3(f.i»^x;Ui:P^— ^ 
-fLKowcittBfl-f ft#WP:&i:^x;u£— ffc^-fl, 

Mnffl54$r^«±FRPcO^.T«fi!t-r2) (02. 03# 
SB) . ££TV*3, ^lf±FRPWVC-«Jfc-f£fcfi. 
X*S1 9. frp o*T« $ ix&mOrt'VT* < . -te 
& if tf^OfcBfc £ 3Tf 6 t «k v \ tz 
#U Zii^i, mztitmztiWXtt, FPRco^M 

lZRftlX^%^ZtWft£L< , mffifrbl. Omm J: 
[00383 UnSffSTFRPfc-fS.-fc-C. i'xA-fcW 

mm-iz k im±-ti z t *<t# & 1 t t c. es-ft: 

[00 39] -r^r^*>, H2kH3K«SriSi-J:9fc:. 
tcMZ. FRPTfatiU7fc8l|P»4KJBJ*U figJfcO 
[00 4 0] fctiUJi. H2KyjrfJ:3fc:. tbhtX'h 

r>xi>. msizm-t-xoiztihtx'b-ixit&i&t* 
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ia tLU^ffilf $iifi?ltt^« v>t v i a ****** *) . fc*a 
5«*0*ft4. 

[004 1] 114 tm5lz9jki-£ die, IMiLtztotdi 
IZimW 8 ft & V Mi . ) fk\mt$ & tether 

Vfi±i~&£:liht,z, *atdHcti>— jUf— y'l 0£##fl- 
i-ftz n . &#8'J 1 1 S: 8K Li^ftf OLTtHL^^^r 
v\ 4fe. IH4fcJ:t/H5^-tJ:a{c, *ft,?±tM 

Trr-9-t oiaitco y v^' 1 2 5:t$A-r & c 1 1 »a 

[0042] iatUi6B<9WB(i. tuKL^^x/ui: 
PI— <0»fio4'*»^ffl3eT'*6j6«, *f4L<Ji, -?hV 

tvyk nmssM* zi&i&t&tmbt.z^ tfyxm&z mm 
mmk is xfrzmfcTf&mmwkimffixh&z t 

[0043] &fctfi)%lbiat<mf8.WikLXli. •?>¥ 

znvxmttMi&Ltzmnmz. mst&wzx nwrnm 

ItT#>fc>L£ffM-f ft 6 v Mi, WK^yu^ 

^. c MifKv > K hi t ih Zl-ibBfS. LX a £ , 
*a tOj^±^i^x;Pi: mffilz LX , J: W h 

^ftftvMifi-e^Hi^/utiatiljSrJBfia-r&fcUi. 

h* u/wft i, vMifs-?> h uivzmmtc k'x-mmnx. lk. 

Zti&®^t,zl±. ffl^ftt>*»t46iatiijS'^fi£LTfc< 

( 0 0 4 4 ] V > K U;Pft & v MiiR-7 >- F U- /KO^DgR 

ti, »aifc:J:0iatilj*»*ii:3&tT-*«*«. (?ij^(i\ 

Ji, Wft», vvHWUSrlSILTJi-ff ifcC^rS. C 
«0|R. FRP^)iataj«:a«-fr-^{c. ^7U-^7*;U 
V>FW^BBag|5<0^SS:{i-f L^-<r*feftfc:, 
v v F ls/\s±lzMBWM £MLXt5<ZkWVf£U\ 
Ztz. ~?> F U;K7)W« t LT . FRPt tftK3Sffii%^ 
ScO^^v^T/PS-'? k'lz LXio< Z k LiJ 

[004 5] ^{i, m^e^fe^a t^^fifet L"C 
ti, J6fatfc|BI«k:BHPi5*««JoiUTtat.ai$:®ja 

fetajs-^-n>tim^7^5^>'Fy^>'F 

Sftl>VMi, ^VFU-^T-xr&^f^ct DM5$^tti: 
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y WMtt&ih. Lxa<zb awm L V ^. 
[0046] IMlLtz. ^fct fcfrtofi 
« fcfcilj*>»ttU:. ftK. ggffi, i 

5 B 0123. JIS B 0205-JIS B 
0 2 18X'jmZtlX\^BReot3Utl>)fanZb. 

tstztb#>totk OlfflTfWj 0 fc 0 *nTO£T* 6 B 

[0047] fit. FRPfc*jV>Ttt. ^SttiS^ 

^mnmx'hhtztb, mft%mtx'\twmtT-m- 

tfffi b file *) *T < . g|5<o3$!g#; >y ? fflfli # a & 

(06) ##iU>. 06O ( 1 ) ttHfttatt*.** 
fcfctffcfc*)?, 060 (2) lidjB*$S£ft»* fcfc 
tffci*). 06O (3) I4«*fatte3ll*tt3t*fefc 

[0 048] FRPOi§-& x fctiliOftflKi. MKIMtt 
SriataucB^tcffiMS*. *>ofctiii§&K£:*£ <-*- 
&fcv*3£*»fc, 5 0*~14 0*O«ffla*#*U>. 

*isa j: o^$v^t mmmwto t\hizx r >m< mm 

tlij£l«a<9 0S-1 2 0*«0«HrtT'*ifcjR»tei: 

[004 9] fctiljOt-yf-tt. tat«>gfckj:4#. 

3W^M;t6bii§,H, 0. 
5-3 0mm<?>mfflfiX'bZ>Zbi)W£ U\ Hffl± 
U . 1-2 0mm «0IEHf*J*<S WCH? * U\ 
[00 5 0] ttz % iatdJW^$<i, 0. 5—1 Omm 
8*^KfB3Lt#*U\ 0. 5~6 mmOicHrtT- 

[ 0 0 5 1 ] *fKBWia tOitc*jv^-C*l!S«l« 

[00 52] fc 1 llllCfett* "7 h'J y 7 XttBIKdW 
HftftttOJU*, M4KMn>T4 0XfiLh8 0%UtTT* 
U\ 3MBfflJaT-Ct4. f!3£if8*fS£fa t 
llJrt K^-teKyi]*f & C b L < , #iEfflkLhTii$! 
*ra±#«JBrr*WIW**<$roT, fctiljco3$«tt 

[00 5 3] jfcff^LJI (i. tH****»i3 0^ 

6 5%, 3$S<0f Dffl4W5jST(4, 45-70 %A>'tf| t 

* b^WmmLW&ti^ 5 0-6 5 %Offiffl|^Tfii 

AT*v«at»3iw*. ». wms^mtz IS-K 

70 5 2ifcUtJ I S-K707 5tC«kOJB!l^T-#4. 



[ o o 54 ] ft. tot\h*9mm#&x'&iit-rht8,-£ii, 

ti^Xli. tit\h^(r>x hy>Y<rW9\\$:mmz^-htz 
Xh7>Kiti<7)Jt©6<>/h$Vv 1000—480 

[00 55 ] 4fc. 1-2 728 6 7^4>«teij* 

[00 56] ifc. fctdlO»«fcPHtta*/hS^i:tat 

«»U*<«r*«)-C. ftftllttfti* »JK*«3. 8GPa 
— 1 OGPa, 3*1435**2 30 — 6 0 0GP aOSEffll*] 
X'fo&Zbtfift Lv\ jUj , ^R^owit^ k 5^jrg 
JIS R760 l£.£')m&ti>ZbtfX'$&. 
[0057] ttz. h tSria t&A,t&r<7)m&£Vt&.-t 
hb\^o A* 1 (i - 3$-f^S«Ofc 1 0 5-30 

1 -1 2 4 6 2 9 4C i o as^T* 4 . 
[00 58] *>fc, iatiljtfMRSJBSrfflJi, #S?SJKT 

<r)&Jffi&i%$Ui- 0 . 1 x i o- 6 —3 0 x l o- 6 /t;co 

[0059] M9MMC09ffilB2: LTti, *o 

[0060] ^x;Uco«3S«!(*it[Bl«, lUSihO 

w&*fa±x^htzfr\zwmim.\,z\±^ jsmfmtms 
tix^tzK). wjxrn. mm. tttwsrm. t 

[0062] fkftK. *«B^S«$-BSy^fft^4: L 

iwAvY : <m b'&tiacDb t>«f>h mm zm^hzbv 
X'% %>,. >■ x y t m □ i: -cs \\comm & m v ^ c 



# 



[0063] 

[ mm ] ( mm 1)07 iz^-tmm k *a t oj 1 3 

(fatllj£|g9 0£, ial:iIjS$2mm, f 7 f5m 
m) $rmU/L-$tS®«^*-f-§«j|JL^^ (*R57*-t 
t^/H^SJtfDUTo^ 124, S16 1 2 4°C) m<T) 

mCMLT7>f -^-$-#^hi6IT-4 0-C^iD»i.LT^ 
-fkttffi^flg 1 5 ( flWfc* 5 0%)tUoft, 7 < v *v 

^£tiMl*tm 6 (7<7^>h^cl 2 OOO^k 3$Jg 
4. 9MPa,f1t$235GPa,M2. 1%. fa 
t D5$tt 20GPa. XtK* ^fijflg^-tM 1 

9 0&t%h£olzm$ttinz&. 1 2 0-CT'5^i| 

*cOfJL 1 sorT-eyb'wp^Eig^-ti-^* 1 

0mm) 

[00 64] *®%3<7)*immnm*®MLtztzh, 

SfxS:*^*:. 

[00 65] ftU^^ag|5«Oi6fat^*i6iat 

[00 66] *^OlI95 <JM,4») WLit 
l mmc0^4x^^Jfgi^<r)5vf 

Z.h. FRPrtSBT'K^^L, fcFRPfc 
[00 67] (£life0iJ2) S^fetfiJlKfcWT, vvh'U- 

frZKfth ( 08 ) i: l*: wMi^^ij 1 1 nmz IX 
too68] *®&comn$iibfcmmzMmz£ 

l::j*®fr?4iJg<0 5 fgfiD3iiJg£* LT v . 
[00 6 9] (5HM01J3) H*firf5tJH=i3Vvc, fatiljtc 
iff 2 0 0 g/m2<^-^^7XJii(!iili!^$-ifSii|i^[6] 
* ? ^S§<0tt^ri*] i: tth X o lz -?y H U/H: 1 JU&# # 
It, «£«S*t?)fa tiijg|5^T'^^««$: 8 9«fc Lfc 
JaMiSWtW 1 i: £< R«tc L"C , BHP«*«2 *WOF 

[0070] ^fewiii3i»i=, awtt^Ktiacajo 

«*ff*U5 2?S. ^8ttl<O«s«#^r${±3 0%, fa 

[007 1] (HMI51J4 ) H*fc0iJ2Ki3WC, v> h'U 
;Kcfal:iij$r^fi£-ti:-rxhP-hi: L (119) , ¥Wt 



) Wi2 000-351 9nP2000-35 1 E5 

miz txmn&w 1 o<ois £ * *: . 

[0072] 3)s$»oBlP»fc:tt»fc:j: 9 t£fa 
U fatOj5iJK£:}l9JtL*:fcC<?>, W£E£#S'Sr3i5«<75 
4f&^3$S$-*LTV^. yi^ffidii 50 

uw0)5<{ i—W-mt LXm^tlX^ Vz . 

[007 3] (381015) ia till (fat 0tf|«l 20 
K. fatlJjiiJ^ 1 . 5mm, t 7 f 10mm)3W^ 
#7XT*MU^yFl//l- (010: flWBO+Stf^ 
7JK1 7<7)MS8tcfatiij$:qS-ri)T;U5xr>A^S!{(50 
W18£SHHfc&Lfc) tc, v-'J^^^^dL^x^ 
^^ffllBSr^W^ttJBTffS 1 0 0//m}FML (010 
«1 5, IHLJK6 0%) , -£c0f£, 7o^yh7^f> 
KifetciOx^df^atlg («iJK6%) &*SLftK*« 
iff* 7^>hUc24000*, 3$jg5. 6MP 
a, »tt*300GPa,#Kl. 9%, fatOSWx* 
2 5 G P a , X,-Kdf f>?*m 0 . 5 %^ 

in) $-fatLua5Twr6]c^L, mmtfi sstss 

«k'S:&J:afc:**ft»tfea. 1 3 0°CT'6 tifffiOMtZ 
it* ^cr>m, r;W = x^A$!5cofatiii^*-r^#<7)a5^ 
S-ELTfe^KO, *'5XjfRi*jgP(c-5 6 C^^M^nj!:^ 

FRPM(VI±.J]®% (S220mm,I$400mm) 

[00 74 ] *S»0)V*<0BBaffllSr«BrLfei:i*. 

®m>mnmzte&im®mtf#nittm4 o %Ti3(a'^ 

-fc:4MftS fi^^fa t mm $ fxT *i "3 , iK-f KtlBOfi 
^fx^rA 1 -)^:. 

[0075 ] £ fte^tfOraPgpoyjfaL^^fat 
lljfc|3]-c7)f^0^f— ;U$!jofcfatSrfabaAT", fa 
t Ui*>»* fcfflfc Lfc t d -5) , iWJEtc£-S^^«co 3 « 

[007 6] iti. *8&0)mto SrflJBfLJt 
t^. ff$l OOjum^ttX.-Kdr^ffiflii^o^^-^ 
-* ? v-xyUi: -#:-ft LXB^tiX^^hZt £m%mx 

tzbZb. FRPrt«5T-K«36*jl^L, y-fi—bFR 
P i: IC— «c-fk $ fxT ^ ^> d t jWS&T # ^ . 

[0077] (^Jfe^J6 ) fatiii (fabiij^S9 OJK, 
fat0j^$2. Omm, b*-y f- 1 0 mm ) MPM&tfV 
rnflx>7*-A (JtttO. 08, airfRffi) -C©flJt 
LfcWKU/P (01 0 :MWJ7DfL.^7=r- 
Al 7^Mffl^fai:aj$-Wri.T;U5X'7A^i{cO# 

18**»Jg£l,fc) C x'J^fe^-Sr^DL^x.t'df 
^tM»*¥flMk«»r'ff$ 1 0 0^mJ^fi£L, -e^, 

%) «r*aLfc«*«MiJK (7^ 9^yh»2 4 00 0 
3SS5 . 6 M P a , 3SW3 0 0 G P a , Wf& 1 . 
9%, fat 9SHx*2 5GPa, XsK^^«fl8*-t-f 
>^J0. 5%i£aj0) $rfatUjg|iT't4^ra]^WL, HHt 
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Wfi±4 5SM.t%Z>£o(,zm$ttl-ttz&. 1 3 0-CT6 
&W?>&-ft : kW\LXik£m Y ) , 7kg/cm 2 eoJEE££ 

®&fimzm^Ty*-j*ttt:m£L. maw* 2 

l1i-t&FRPWlcr>Kt)®2£ (fI220mm, I$40 
0 mm) Z'&ti. 

[0078] *®&coPr?j<omn&$:®mLt:t Z 

®ttcr>mnmzte8mmit&tfm%'&Gm 5 5 %x-mm 

[00793 § £ (c, fltefrtf>BHP«0)ftta t t 
\Ukffl-<DBft<?>z.1— )\s$!l0)titoili:titiLA.X\ ft 

I/O . 

[00 80] *$HafKB £«L* 
i:^ l OOjonBO^Itx^df^esii^^^-f 
x ;U k -£Mk L TIM $ ixT v ^ £ b £ SttttttT 

tzbZb, FRPrtffiTWM* t »±U 7>ft-tFR 

p t te%£iz-mtzft.x ^hzt tfmmx'Z tz. 

[0081 ] 

[fenmim] *fHBWffi*WHHi. ^'5:< k 1 1 of) 

l r $ ixt v \& z t $• t -r & z t & 

?-i1--bi/±)V<r>MMtf&£-r. «§y>Tfl$ltt^ 

%<bi>i ^mnm^-tt , lajisa-fttSBii^^x 

;P*^i:SE^ST-*>-5T, l^x/ueoSBPSBCitg-S- 
mcDh t ilmmfS. $ tiX v *4 £ k £ fc i"* £ fc 
S>, OM^t^oTfc 1 ). &#OP&k^x;N0M 

^TlSfi^ffi^^k^oTfc 1 ), tt**»^fliii*£E 
^Sfffk&oT^S. 

Ol] *S»^)EI-C» S . 

[02] *IHBfc:*»*»&AfctS:*r*-6ffi^SM»<0« 



®wtmffi®x'$>2>. 

[04 ] *%BflCC*>*^ ^-/PT-rSrfl-rSJE^J^ 

[05 ] **H^fc:*»j&»4r^r^--«:fttt/sffi^S!S 

[06] *f6Ba{c*>A»SE^SS<55iat.iil«0«tB&a(TH 
0T'£>&. 

[07] ^fMKr^^llllCiatiljt-^rftwH 
l^Srffiv ->fiiBZJ]!gEc?>Wmm<r>im®X'f> h . 
[08] *l|BJ^*>*^^*>v>-Hl^;P?rffln^JE 

j)®&<r>mm.mconmmx'$> s . 

[09 3 **Hflfc:*»*»4fctUj*WL. J Srv^>'HUyu 
[0103 ^ftWlZfrfrhtfyA&ftZ^th^y}: 

isjuzm^fcmxm&nmmi&nimMX't) & . 



1 4 
1 5 
1 6 
1 7 
1 8 



P£ 

WPSP 

: is—JUy—y 

: fctlll 

: -?> KU/1/ 
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[033 
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[04] [05] 




(si) int. ci . 7 mmm- 

B2 9L 22:00 



T-73-K (##) 
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F*-A(##) 3E072 AA10 CAOl 

4F205 AA39 AD02 AD05 AD16 AG03 
AG07 AH55 AJOl AJ02 AJ03 
AJ06 AJIO HA02 HA14 HA23 
HA33 HA37 HA43 HA46 HBOl 
HC02 HC17 HFOl HF05 HK04 
HK05 HK16 HK31 HL03 HL14 
HT03 HT22 HT27 
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